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to be exported by both SWP and CVP

• No. of Delta Offstream Storage Investigations
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GW Substitution Transfers (WTT)GW Substitution Transfers (WTT)

Diversion 
Reqmnt

GW Pumping

Transfer Rel

Reg. 
Storage

SW Div

Transfer

Return 
Flow

Depletion
• Diversion 

requirement remains 
same

• GW pumping 
increased

• Transfer limited to 
increase in GW 
pumping

• Modeled as same SW 
diversion as pre-
transfer ops

• Can be direct transfer 
or held in regulating 
storage



Stored Water Transfers (WTT) Stored Water Transfers (WTT) 

Diversion 
Reqmnt

GW Pumping

Transfer Rel

Reg. 
Storage

SW Div

Transfer

Return 
Flow

Depletion

• Previously stored crop idling/groundwater 
substitution transfer

• Stored water not generated by water management 
changes within the Valley floor

• Balanced or Term 91 conditions? 
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• Water transfer supply sources (amount and 
type)

• Water transfer beneficiaries (max demand)
• Access of beneficiary to each supply source
• Conveyance and storage priorities
• Example includes 200 taf/yr purchase from 

No. Sac Valley (DSA 58) and delivery to 
SWP contractor at junction of E/W Branch
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WTT Example Simulation Results for Water Year 1985-89

0

50

100

150

Ja
n-

85

M
ar

-8
5

M
ay

-8
5

Ju
l-8

5

S
ep

-8
5

N
ov

-8
5

Ja
n-

86

M
ar

-8
6

M
ay

-8
6

Ju
l-8

6

S
ep

-8
6

N
ov

-8
6

Ja
n-

87

M
ar

-8
7

M
ay

-8
7

Ju
l-8

7

S
ep

-8
7

N
ov

-8
7

Ja
n-

88

M
ar

-8
8

M
ay

-8
8

Ju
l-8

8

S
ep

-8
8

N
ov

-8
8

Ja
n-

89

M
ar

-8
9

M
ay

-8
9

Ju
l-8

9

S
ep

-8
9

N
ov

-8
9

Ja
n-

90

Th
ou

sa
nd

 a
cr

e-
fe

et
 (t

af
)

Purchase Delivery Storage



Transfer EffectivenessTransfer Effectiveness

• Average purchase and delivery by year type
• Probability of transfer efficiencyd storage 

(how frequently is it effec
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Sources and BeneficiariesSources and Beneficiaries
Supply Sources

Environmental Water Account
North of Delta
South of Delta

Dry Year Program
North of Delta
South of Delta

SWP
North of Delta
South of Delta

CVP
North of Delta
South of Delta

ERP
North of Delta
South of Delta

Water Acquisition Program
Level 4 - South of Delta
Level 4 - North of Delta
Instream Flows

Sacramento River (ind.)
Yuba-Feather (ind.)
American River (ind.)
Eastside SJ Valley (ind.)
Westside SJ Valley - North (ind.)
Westside SJ Valley - South (ind.)
Tulare (ind.)
Bay Area (ind.)
Central Coast (ind.)
South Coast (ind.)

B
eneficiaries

Storage Crop IdlingGroundwater Substitution

Sacramento River Yuba-Feather Rivers

Storage Groundwater Substitution Crop Idling



Conveyance PrioritiesConveyance Priorities

Conveyance
Priority

Banks Pumping Plant Use Tracy Pumping Plant Use

1 SWP CVP
2 SWP Phase 8 Transfer CVP Phase 8 Transfer
3 SWP Contractor Transfers CVP Contractor Transfers
4 CVP JPOD Stage 1 SWP JPOD & EWA/Refuge Level IV

JPOD
5 CVP JPOD Stage 2 & EWA/Refuge

Level IV JPOD
SWP Contractor Transfers

6 EWA Dedicated Capacity 500 cfs Jul-
Sep

Non-CVP-SWP Contractor Transfers

7 CVP JPOD Stage 3 & EWA/Refuge
Level IV JPOD

8 CVP Contractor Transfers
9 Non-SWP-CVP Contractor Transfers



Integration with Systems ModelsIntegration with Systems Models
Assumptions of
Water Transfers

Market

Aggregation of
Results

(transfer location,
timing and priority of

conveyance)

Input Tables
(Sources, Beneficiaries,
Purchase/Conveyance

Priorities)

WTT Results
(magnitude, convey.
usage, storage reg.

needs, efficiency, etc)

Water Transfers Tool
(WTT)

CALSIM II MODEL

System Operations
(water supply impacts,
reliability, avail convey,

Delta conditions, etc)

?? Possible iteration
with WTT ??

Hydrologic Input
(Aggregated hydrology

from CALSIM II)
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• Interactive gaming 
model of Central 
Valley system

• Easily modified
• User re-operates 

system from CALSIM 
or historic information

• Multiple scenarios are 
tracked

• Accounts, water 
quality, COA, Delta 
controls, etc
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Model EvolutionModel Evolution
Attempt w/ Existing 

System Model

Simple Spreadsheet 
Calcs

Build/Apply Model
(Gaming)

Explore Dynamics/
Develop Op Rules

Implement Operating
Rules (Simulation)

Better Rules?
(Optimization)

Operational
Forecasts

(Monte Carlo)

Incorporate Rules in 
Existing System 

Model

Too complex, don’t 
know enough yet

Appears promising, but 
no system response

Explore decision space, 
active stakeholder 
involvement, can’t live 
through another game

What was learned from 
games?, how can rules 
be “mined” from 
decisions?

Can we do better? 
Complexity and 
full interactions 
now warranted

Do these rules 
make sense in a 
forecasting 
mode?
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• Screening tools fill an important niche in 
modeling applications

• Promising alternatives need to be truth-
tested with more detailed system models

• CALSIM WTT and CV Gaming Model 
provide rapid screening of alternatives

• Models evolve over time … it is process of 
both education and tool development
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